An efficient design of combined radix-2 Single path Delay Feedback (SDF)-Single path Delay Commutator (SDC)-Decimation In Frequency (DIF) algorithm is proposed in this paper which can be used in Orthogonal Frequency Division Multiplexing (OFDM) with Multiple Input Multiple Output (MIMO) applications. The MIMO-OFDM communication system has tremendous and swift growth in various applications used over last decade, especially wireless and digital communication where adaptability, reconfigurability, less chip size, hardware improvements, and lower power consumption are mandatory requirements during communication. The main aim of this structure is to improve the performance of combined Fast Fourier Transform (FFT) for the MIMO-OFDM system and also to reduce the complexity of the hardware.
I. INTRODUCTION
In recent years, FFT has played a significant role in MIMO-OFDM communication system applications. In many advanced communication systems such as wireless networks, ultra wide band (UWB), digital video broadcasting (DVB), and digital audio broadcasting (DAB), MIMO-OFDM is used. The FFT calculation must be high-throughput and low-latency in all these systems. Therefore, high-performance FFT circuit design is an efficient solution to the above-mentioned issues.
MIMO-OFDM techniques face a lot of challenges in the present world. For improving their architecture investigation, different FFT model has been designed by large endeavours. The several types of sources such as digital bits, voices, videos, broad broadcast messaging, command and control signals are assumed to analyze the data transmission properties of the MIMO-OFDM system. FFT brings cost efficiency, flexibility, and power to drive and establish long distance communications.
In this paper, pipelined combined radix DIF architecture is designed. The combined DIF FFT architecture is used to increase the throughput and speed of the processing element. To improve the performance of architecture, combined FFT structure is proposed. In this work, to reduce the power, area and latency in terms of Very Large Scale Integration (VLSI) concerns.
II. LITERATURE SURVEY
The fourth generation mobile communication system (4G) uses adaptive OFDM. Because adaptive OFDM system uses adaptive modulation/demodulation technique, it transfers the data in higher order and higher transmission rate than compared to conventional OFDM system [1] . Adaptive modulation scheme decreases the channel fading and increases the throughput of the system. Generally, OFDM is a multicarrier modulation technique in which a large number of orthogonal subcarriers is used. FFT is used to generate the signal in the OFDM [2].
Individual carrier known as sub carrier is modulated at low symbol rate in the conventional OFDM. In an adaptive OFDM system data is generated by using data generator. Here the data is represented by a code word. Before transmitting the data in the channel, first, it converts the data from serial to parallel [3] . The channel information is sent to the transmitter before transmitting the signal. An inverse FFT (IFFT) is used for the conversion of the signal from frequency domain to time domain. It is useful for OFDM system to maintain the orthogonality between the subcarriers [4] .
In a VLSI based FFT and IFFT are the two important processes in many communication systems [5] . Two methods are used to implement the FFT and IFFT process in VLSI. They are parallel process and pipelined process. Most of the communication system uses the pipelined processor for speed and efficient data transmission. Before going to implement the designer remember to design the pipelined processor with lower memory requirement [6] . The pipelined architecture contains different methods named as single delay path feedback, single delay path commutator, multi path delay feedback, and multipath delay Commutator [7] . Depends on the type, the requirement of the process is also changed. The main motive of the FFT process is to minimize the memory requirement in the pipelined FFT, and also consider the power consumption, latency, and complexity of the processor [8] .
III. PROPOSED COMBINED RADIX DIF FFT
In this paper, the proposed combined radix-2 SDF-SDC DIF-FFT architecture for the MIMO-OFDM communication system is designed. Radix 2 SDF-SDC have various advantages in terms of VLSI factors like less area utilization, high speed and low power consumption. The combined SDF-SDC architecture has less computational path and also improve the performances of FFT processor. Proposed combined SDF-SDC architecture is used to perform a single stage of single-path delay feedback, and all other stages are used in SDC. Figure 1 shows the combined radix-2 DIF-FFT architecture.
Fig. 1 Proposed Combined Radix DIF FFT

IV. RESULTS AND DISCUSSION
The Verilog Hardware Description Language (Verilog HDL) is used to design the proposed combined radix-2 SDF-SDC DIF FFT architecture. The combined architecture is simulated and synthesized using ModelSim 6.3C and synthesized using Xilinx 12.4i Plan-ahead tool respectively. Figures 2 and 3 show the synthesis result of combined radix FFT for area consumption and delay consumption respectively. Table 1 shows the performance of combined radix FFT with existing algorithm. 
Fig. 2 Synthesis Result of Combined Radix FFT for area consumption
Fig. 3 Synthesis Result of Combined Radix FFT for Delay consumption
Fig. 4 Performance Evaluation of existing and proposed combined radix DIF algorithm V. CONCLUSION
In this paper, the architecture of combined radix-2 SDF-SDC DIF FFT architecture is designed through VLSI design environment. Combined radix FFT architecture is to increase the speed of processing element. This system reduces the computational path of frequency transformation techniques. The proposed method offers 47.1% and 44.6% reduction in area and delay than the existing method. In future, the proposed combined radix DIF-FFT and it will be integrated into MIMO-OFDM communication application for improving the process of data communication.
